Electron Microscope Observations of the Fine Structure of Microsporum Gypseum**From the Department of Zoology, Louisiana State University, Baton Rouge, Louisiana.  by Werner, Henry James et al.
THE JOURNAL OF INVESTIGAtIVE DERMATOLOGY
Copyright 1557 by The Williams & Wilkins Co.
Vol. 48, No.5
Printed in lISA.
Preliminary and Short Report
ELECTRON MICROSCOPE OBSERVATIONS OF THE FINE
STRUCTURE OF MICROISPORUM GYPISEUM*
HENRY JAMES WERNER, PH.D., CATHERINE CATSULIS, B.S., HENRY W.
JOLLY, JR., M.D. AND CARLTON L. CARPENTER, JR., M.D.
METHODS
Microspo rum gypseum was cultivated in the
following medium: Phytone 10.0, dextrose 10.0,
agar 15.5, cyeloheximide 0.4, and ehloramphenieol
0.05. The hyphae were fixed in a 1.5 per cent un-
buffered solution of potassium permanganate to
which sodium alkane sulfonate was added (1).
After one hour the fixed hyphae were rinsed in 3
changes of distilled water, dehydrated in a graded
series of ethanol, and embedded in Maraglas (2).
Polymerization was carried out at 60° C for 48
hours. Sections were cut with a diamond knife in
a Porter-Blum MT II microtome. Sections were
doubly stained; first, in a 1.5 per cent solution of
uranyl acetate for 1 minute and then followed with
lead citrate (3). Photographs were taken with both
an HU-11A Hitachi and an RCA-EMU-3F.
OBSERVATIONS
The hyphae of Al. gypseum were quite similar to
all others reported, i.e., elongate and filamentous
structures (Fig. 1). The cell wall (Fig. 4) consisted
of an outer thin, electron-dense layer and an inner,
much broader, slightly fibrillar, electron-lucid
layer. The electron-dense plasma membrane, or-
dinarily seen as a single do-limiting membrane con-
tiguous to the inner cell wall (4), was heroin seen
as possessing the basic trilaminar membrane so
prevalent in cells (Fig. 4). Occasionally, the septal
walls had pores (Fig. 3). The function of such
structures was adequately described (5).
Bi-nucleated hyphae were quite common. The
nuclear membranes wore double and interrupted
by nuclear pores (Fig. 4).
The endoplasmic reticulum was present rather
sparsely throughout the cytoplasm. Although hap-
hazardly scattered throughout, it seems as though
the smooth-surfaced endoplasmic reticulum was
usually best seen in closo association with the
plasma membrane and also in the immediate vicin-
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ity of the nuclei. In M. gypseum the endoplasmic
reticulum was always seen as long, narrow tubules
(Fig. 4).
Mitochondria were abundant and present ran-
domly throughout the cytoplasm. The mitochon-
drial morphology was typical—double membranes
and cristae. The latter were most extensive and
could be seen extending from one inner mem-
brane to the other (Fig. 4).
Glycogen was present in all of the hyphae which
were sectioned. Though seen everywhere in the
cytoplasm, glycogen was characteristically clumped(Fig. 4). Vacuoles, with flocculent contents, sur-
rounded by tonoplasts were present (Fig. 4).
Liquid inclusions (Fig. 2) were present in many
of the hyphae.
Single membrane bound vesicles (Fig. 4) with es-
pecially homogeneous contents were seen for the
first time in M. gypseum. Momentarily, in the ab-
sence of histochemical data, we are referring to
these as secretory vesicles. Granted, it would be
perhaps just as proprietous, under the circum-
stances, to label these structures as lysosomes;
however, the consistency of the contents preju-
dices us in favor of the former designation.
sUMMARy
EM observations of M. gypseum showed the fila-
mentous hyphae to have a cell wall consisting of
a thin outer electron-dense area and an inner
broader, fibrillar, electron-lucid area. The plasma
membrane was a trilaminar structure. Generally,
the hyphae were bi-nucleated. Nuclear membranes
were double and displayed pores. Mitochondria
were abundant and had extensive cristae. The en-
doplasmic reticulum appeared as slender tubules
with a tendency to be best seen in the immediate
vicinities of the nuclei and plasma membranes.
Glycogen and lipids were constantly occurring
inclusions. Vacuoles with tonoplasts were present.
Single membrane bound vesicles were present
which are, at least for the time being, being re-
ferred to as secretory vesicles rather than lyso-
somes.
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Fic. 1. Longitudinal view of a hypha at low magnification to show filamentous nature.
Actually, all of the organoids and inclusions described elsewhere can be seen herein.
)< 9,750
Fra. 2. Longitudinal view showing lipid inclusions (L). X 18,720
Fic. 3. Longitudinal view showing a simple septal pore (SP). X 29,250
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FIG. 4. Longitudinal view showing various organoids and inclusions: (M) mitochondrion,
(NP) nuclear pore, (G) glycogen, (SV) secretory vesicle, (ER) endoplasmic reticulum,(N) nucleus, (PM) plasma membrane, (CW) cell wall, and (V) vacuole. X 36,450
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